JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms of scholarship. For more information about JSTOR, please contact support@jstor.org. Food insufficiency is a significant problem in the United States, and poor African American women with children are at especially high risk An inadequate household food supply can potentially affect the well-being of household members, but it is difficult to distinguish the effects offood insufficiency from risk factors for poor health that are also common among the food insufficient, such as poverty. We examined food insufficiency and physical and mental health among African American and white women (n = 676) who were welfare recipients in 1997. Controlling for common risk factors, women who reported food insufficiency in both 1997 and 1998 were more likely to report fair or poor health at the later date. Food insufficiency in 1998 was significantly associated with meeting the diagnostic screening criteria for recent major depression. Food insufficiency at both times and in 1998 only was related to women 's sense ofmastery. These findings add to growing evidence that household food insufficiency is associated with poor physical and mental health.
of particular concern in light of recent studies that have found that an inadequate household food supply is associated with lower energy and nutrient intakes among women. Rose and Oliveira (1997) analyzed the diets of 3,774 adult women who participated in the 1989-1991 Continuing Survey of Food Intake by Individuals and found that for adult women household food insufficiency was significantly associated with low energy and nutrient intakes. Although this finding was based on a single 24 hour recall and cannot be used to infer dietary inadequacy, the study did document a significant relationship between relative food deprivation and decreases in nutrient intake. The authors note that, given the limitations of nutritional epidemiology at this time, it may be difficult to ascertain the health impact of shortfalls in critical nutrients (Rose and Oliveira 1997) . Their finding is important, however, as it documents that self-reported hunger measures are valid indicators of increased risk of dietary inadequacy (Sidel 1997) .
In a study of 145 women in families receiving emergency food assistance in Toronto, Tarasuk and Beaton (1999) found that those who reported hunger in their household during the past month also reported systematically lower intakes of energy and nutrients, despite controlling for a broad range of potential economic, sociocultural, and behavioral influences on diet. Although these findings must be interpreted with caution due to the small sample size and other methodological limitations, the observed association between systematically low reported nutrient intakes and more severe food insecurity (food insecurity with moderate or severe hunger), independent of other potential influences on diet, does imply that women in households experiencing severe food insecurity may be at particular risk of nutrient deficiencies. The authors also note that, although the immediate impact of low nutrient intakes may be minimal, the long term effect of chronically low intakes is of concern, as low intakes of some nutrients are associated with chronic disease. This suggests that it is important to distinguish between temporary and persistent or recurrent food insufficiency when examining the relationships between food insufficiency and health.
More recently, Dixon, Winkelby, and Radimer (2001) found that adults in food insufficient households were more likely to have diets that could compromise their health than adults from food insufficient families, and in addition had lower serum concentrations of critical nutrients. Low intakes of such nutrients increase the risk of a number of major chronic diseases (Dixon et al. 2001 ).
STUDY DESIGN AND HYPOTHESES
Although food insecurity and hunger can potentially affect mental well-being and overall quality of life, as well as health outcomes, an important challenge facing research on nutrition and health is to distinguish the health consequences of food insecurity from those of its common risk factors, such as poverty and low socioeconomic status (Campbell 1991; Olson 1999) . A recent study by Siefert et al. (2001) analyzed the relationship between household food insufficiency and indicators of physical and mental health status among 733 African American and white women who were current or recent welfare recipients. This study found that household food insufficiency was a significant predictor of fair or poor self-rated health, limitations in physical functioning, and meeting the DSM-III-R diagnostic criteria for major depression, while controlling for other factors known to be associated with lowincome women's health and mental health. Although race was not a significant predictor of physical health status in this study, consistent with other research (Somervell et al. 1989; Williams et al. 1992 ; Kessler et al. 1994 ), being African American did decrease the odds of depression, even in this economically disadvantaged sample. This study was limited by its cross-sectional design, however.
The present study investigates the physical and mental health effects of food insufficiency by using two waves of the same data set as the cross-sectional study of welfare recipients described above and extends the earlier study in three respects. First, longitudinal data permit us to construct measures of persistent or recurrent food insufficiency. Second, longitudinal data enable us to estimate effects of food insufficiency on health status at wave 2, controlling for both initial health status at wave 1 and personal characteristics and common risk factors. Third, the cross-sectional study examined only physical and mental health problems. In this study, we also examine the effects of household food insufficiency on a positive measure of psychological functioning: mastery, or the degree to which respondents feel that in they are in control of their lives.
It is likely that food insufficiency could adversely affect an individual's sense of mastery. Although this issue has received little empirical attention in the past, there are several mechanisms by which this might occur. First, food insufficiency may indirectly affect mental health because of its adverse impact on physical health. Poor physical health is a risk factor for poor mental health such that poor physical health status may mediate the relationship between food insufficiency and mental health. Second, food insufficiency may be subjectively experienced as a stressor, and its persistence may both increase feelings of selfblame and heighten the individual's perception that s/he is not efficacious. Prior research indicates that an individual's sense of mastery is largely a consequence of experiencing oneself as efficacious (Gecas and Schwalbe 1983) , and exposure to stressful life experiences can erode feelings of mastery (Krause and Tran 1989) . Third, food insufficiency could also have a negative impact on mastery through a direct effect of nutritional deficiency on psychological status and behavior. Prior research documents alterations in behavior and mental performance even in the early stages of nutrient deficiency. For example, an experimental study of 1,081 healthy young men found that reduced vitamin intake over a two month period was associated with changes in psychological dispositions and functioning (Heseker et al. 1992 ). Specifically, inadequate vitamin intake was associated with increased irritability, nervousness, depression, and feelings of fear, as well as decreased well-being, memory, and reaction performance. Instructively, several of these effects were reversed by vitamin supplementation.
Our conceptual framework draws on epidemiological theories of the social production of health and disease (Kreiger and Zierler 1996; Link and Phelan 1995; Williams 1997), which posit that individuals' relative social and economic positioning determines their exposures to health risks and shapes their health behavior, and that the distribution of disease in populations reflects this positioning. Welfare recipients are disproportionately African American, they are predominantly female, and by definition they are poor. We hypothesized that household food insufficiency would be associated with worse physical and mental health in this population, while controlling for baseline health status, as well as for poverty and other factors known to affect physical and mental health. We further hypothesized that persistent or recurrent food insufficiency would be associated with worse physical and mental health status, but based on the crosssectional findings described above, we also hypothesized that being African American would decrease the risk of depression in this sample. A simple random sampling scheme was used. Cases were systematically selected with equal probability from an ordered list of eligible single mothers. To derive a representative sample of the metropolitan area and the study population, cases were proportionately selected by zip code, race (African American or nonHispanic white), and age. The response rate was 86.2 at wave one and 92 percent at the second wave. Our sample consists of 676 women who were interviewed in both waves and have no missing data on any of the variables used in the analyses. In analyses not shown here (available from the authors upon request), we compared characteristics of the study sample with those of respondents who were not reinterviewed in 1998. Surveyed respondents did not differ significantly from attriters on characteristics such as race, food insufficiency, and the four outcomes examined here. Given this and the low attrition rate between waves 1 and 2, the risk of attrition bias was considered low and the data were not weighted.
METHODS

Variables Assessed and Definitions
Food insufficiency was defined narrowly as restricted household food stores or too little food intake among either adults or children in the household (Scott and Wehler 1998) and was operationalized using the question, "Which of the following describes the amount of food your household has to eat--enough to eat, sometimes not enough to eat, or often not enough to eat?" This single-item measure is widely accepted as a valid measure of food insufficiency (Alaimo et al. 1998; Rose 1999 Following the convention that has been adopted in related research (Christofar and Basiotis 1992; Rose and Oliveira 1997; Alaimo et al. 1998), we coded respondents as food insufficient who answered "sometimes" or "often." Because we have panel data, we created four dummy variables to control for the presence or absence of food insufficiency over time: Persistent or recurrent food insufficiency indicates those food insufficient at both waves 1 and 2; wave 1 food insufficient indicates those food insufficient at wave 1, but not at wave 2; wave 2 food insufficient indicates those food sufficient at wave 1, but insufficient at wave 2; and never food insufficient, the omitted group in our regression analyses, indicates those food sufficient at both waves.
Our dependent variables included both positive and negative indicators of physical and mental health and well-being: global self-rated health, limitations in physical functioning, major depression, and sense of mastery. Single-item measures of self-rated health have been shown to be reliable and valid predictors of mortality and morbidity when controlling for other health status indicators (Idler and Benyamini 1997). We created a dummy variable coded as 1 for women who described their overall physical health as "fair" or "poor," as opposed to "excellent," "very good," or "good."
Physical functioning limitations were assessed using items from the SF-36 Physical Functioning subscale (Ware and Sherbourne 1992). Respondents who scored in the lowest age-specfic quartile (based on general population norms) were defined as having physical functioning limitations.
The measurement of major depressive disorder which is common among women and associated with significant impairment in social and occupational functioning, was oper- We measured mastery, which refers to the degree to which individuals perceive themselves to be in control of their own lives, by using the seven-item Pearlin Mastery Scale (Pearlin et a1.1981), a widely used measure of this construct. We defined high mastery as the top quartile of the wave 1 distribution.
Our independent variables included six sociodemographic and personal characteristics known to be associated with health and mental health among low income women: race, age, number of children in the household, education level, single parent status, and length of time on welfare prior to participating in the survey. Race is a dummy variable coded 1 for African American. Anticipating non-linearities in the effect of age on women's physical and mental health, we broke age into three categories: age 18-24 as the omitted reference group, age 25-34, and age 35 and older. The number of children in the household was controlled as a dummy variable indicating those families that have more than the median of two children in the household. Education level was entered as a dummy variable coded 1 for those with less than a high school diploma or General Educational Development certificate. A woman was coded as married if she is married or living with her partner. Welfare history was measured by a dummy variable that equals 1 if the women had received welfare for more than two years prior to wave 1. With the exception of the welfare variable, all background characteristics were measured at wave 1.
We also controlled for a broad array of social and environmental risk factors related to race, gender, and social class and known to be associated with increased risk of poor health among women and also known to be or likely to be associated with food insufficiency. These factors include poverty, not being employed, and poverty-related stressful life circumstances, such as homelessness or utility shutoffs ( Poverty status was measured using the official ratio of total family income from all sources and all household members to the federal poverty line for a given family size (U.S. Bureau of the Census 1998). Any woman whose income, plus the estimated value of the Earned Income Tax Credit and including the value of Food Stamps, was above the annual poverty line was considered not poor. Not employed was defined as a negative response to the question, "Are you currently working for pay?" Stressful life circumstances were defined as four or more positive responses to an 11-item measure which we adapted for this study from the Difficult Life Circumstances scale, which was developed by Booth et al. (1989) and adapted for use in the New Chance study of young mothers in poverty by Quint, Bos, and Polit (1997). Eight items were drawn from this scale, which measures ongoing or habitual stressors that are often a feature of living in poor communities. An example of an item is, "Have you had trouble finding a place to live?" Three additional questions obtained information about various material hardships experienced over the past year, including utility shutoffs, eviction, and homelessness. Domestic violence was measured using items drawn from the Conflict Tactics Scale (Straus and Gelles 1986), a widely-used measure of family violence. In the present study, respondents were defined as having experienced domestic violence if they reported experiencing any of six indicators of severe physical violence by a partner within the past year (hit with a fist, hit with an object, beaten, choked, threatened or assaulted with a weapon, or forced into sexual activity).
Questions about perceived discrimination based on race or gender were adapted from items used in surveys by Bobo (1995) and Williams et al. (1997) . Discrimination based on race was defined as a positive response to any of a series of five questions which asked about unfair treatment while seeking employment or in the workplace, including whether respondents thought they had ever been refused a job, fired, or not promoted because of their race. An example of an item is, "Did your supervisor or boss ever use racial slurs?" Discrimination based on gender was defined a positive response to a series of six questions which asked about unfair treatment while seeking employment or in the workplace, including whether respondents thought they had ever been refused a job, fired, or not promoted because of their sex, whether they had been sexually harassed, and if their supervisor made insulting remarks about women.
Data Analysis
We estimated three nested logistic regression models to examine the independent effects of three sets of factors on our four dependent variables. In model 1, we began by showing the bivariate relationships between food insufficiency and each of the dependent variables. This represents the uncontrolled effect of food insufficiency shown in the bivariate tables. In model 2, we controlled for the background demographic characteristics and social and environmental risk factors described above. In model 3, we controlled for initial health status. Including the wave 1 version of the dependent variable changes the interpretation of the odds ratios in model 3 to, for example, the effect of food insufficiency on the change in health status (Plewis 1985) . Using SPSS Version 9.01 software, we computed odds ratios and 95 percent confidence intervals for unit changes in each factor.
RESULTS
Food Insufficiency and Sample Characteristics
Over one-third of the respondents had experienced food insufficiency at one or both of the interviews: 11.8 percent were food insufficient at both waves, 12.7 percent were food insufficient only at wave 1, and 10.2 percent were food insufficient only at wave 2. The first column of numbers in Table 1 describes demographic characteristics of the sample, the prevalence of social and environmental risk factors, and physical and mental health status at wave 2. Fifty-five percent of the respondents were African American, 30.9 percent were age 35 years or older, 37.7 percent had three or more children, and 29.0 percent had not completed high school. About two-thirds were unmarried and without a partner, and 80.3 percent had been on welfare for more than two years prior to the wave 1 interview.
Risk factors for poor health and mental health were highly prevalent. Half the sample was poor in the month prior to the survey, and 34.9 percent were not employed at the time of the wave 1 interview. Over 18 percent of the sample had experienced four or more stressful life circumstances, and 15.5 percent had experienced severe abuse in the last year. Roughly one in seven respondents reported experiencing racial discrimination, and the same proportion reported experiencing sex discrimination. Twenty-eight percent of women in the sample reported being in fair or poor health at wave 2; The last four columns of numbers in Table 1 report the distribution of background characteristics, risk factors, and health status indicators by food insufficiency status across waves 1 and 2. These relationships were significant for age, education, poverty status, not being employed, stressful life circumstances, domestic violence, fair or poor self-rated health, physical functioning limitations, major depressive disorder, and high sense of mastery. Women who did not report food insufficiency at either wave were more likely than women who reported food insufficiency at both waves and women who reported food insufficiency only at wave 2 to: be younger, to have a high school diploma, to not be poor, to be employed, to not report domestic violence, to not report four or more stressful life circumstances, to not report limitations in physical functioning, to not rate their overall health as fair or poor, to not meet the criteria for major depression, and to have higher mastery scores. For the most part, the background characteristics, risk factors, and health and mental health status of women who had reported food insufficiency only at wave 1 resembled those of women who had never reported food insufficiency. Table 2 presents the distribution of the four outcomes variables over the two-wave observation period. Each of the outcomes examined showed a high degree of change, indicating that physical and mental health are highly dynamic outcomes. For example, while 17.6 percent of the sample met the diagnostic criteria for major depression at wave 1 but then failed to meet the criteria at wave 2, 7.7 percent of women who had not met the diagnostic criteria at wave 1 met the criteria at wave 2. Sixty-six percent of women did not meet the criteria for depression at either wave, and 8.7 met the criteria at both waves. The pattern is roughly similar for mastery and self-rated health. Limitation in physical functioning deserves special attention because a high proportion (31.5 %) of women reported higher levels of such limitations at both waves.
Tables 3 through 6 present the results from the nested logistic regression analyses. Table 3 presents results predicting fair or poor selfrated health. The results in Table 3 suggest that the timing of food insufficiency is important. Food insufficiency at both waves was significantly and negatively associated with self-ratings of health at wave 2 when nothing was controlled (model 1), when individual characteristics and risk factors were controlled (model 2), and when self-ratings of health at wave 1 were controlled (model 3). The size of the association between persistent or recurrent food insufficiency and self-rated health at wave 2 dropped substantially when background characteristics and risk factors were controlled. Although being food insufficient only at wave 2 or only at wave 1 was never significantly related to self-rated health at wave 2, the pattern of the odds ratios is interesting and suggests that the timing of food insufficiency matters: Being food insufficient at wave 1 only was not associated with self-rated health at wave 2, but being food insufficient only at wave 2 was somewhat associated with health at wave 2, and being food insufficient at both waves was more associated with health at wave 2.
As expected, some of the background and risk factors also affected self-ratings of health. Older women, women not employed, and women who reported four or more stressful life circumstances had significantly higher odds of reporting fair or poor health at wave 2 than did other women; women who were not poor and those with three or more children had lower odds of fair or poor health. However, the effects of the number of children and being employed were no longer statistically significant once self-rated health at wave 1 was controlled (model 3). Not surprisingly, self-rated health at wave 1 was strongly and significant- ly associated with self-rated health at wave 2. Interestingly, adding health status at wave 1 into the model also caused the coefficient on racial discrimination to reach statistical significance, suggesting that self-rated health at wave 1 is correlated with perceived employment discrimination on the basis of race. Table 4 presents the results from the logistic regressions predicting physical functioning at wave 2. Food insufficiency at both waves sig- Table 5 . Food insufficiency at both waves and food insufficiency only at wave 2 were significantly associated with meeting the diagnostic screening criteria for major depression at wave 2 (model 1). When background characteristics and social and environmental risk factors were controlled, these associations became smaller in size but remained significant. When initial depression status was controlled, however, the coefficient on persistent food insufficiency became insignificant, while the coefficient on food insufficiency only at wave 2 remained significant (model 3). Food insufficiency only at wave 1 was not significantly correlated with depression in wave 2 in any of the three models. Exposure to stressful life circumstances, domestic violence, and not being employed at the time of the wave 2 interview also significantly increased the likelihood of depression, although only the effect of stressful life circumstances remained significant after controlling for depression status at wave 1 (model 3). As expected, depression status at wave 1 strongly predicted depression status at wave 2.
The results for sense of mastery, shown in Table 6 , suggest a strong role for food insufficiency. Both persistent or recurrent food insufficiency and food insufficiency only at wave 2 were consistently related to a high sense of mastery in models 1 through 3. That is, women who were food insufficient only at wave 2 and women who were food insufficient at waves 1 and 2 were much less likely to have high mastery scores at wave 2, even when background characteristics, social-environmental risk factors, and mastery at wave 1 were controlled. Food insufficiency only at wave 1 was insignificant in each of the models. Older age and lower education were associated with having a lower sense of mastery at wave 2; having three or more children was associated with a higher sense of mastery. Of the social and environmental risk factors, domestic violence and not being employed at the wave 1 interview were associated with decreased odds of having a sense of control over one's life. After controlling for mastery at wave 1, however, only domestic violence remained marginally significant. Finally, a high sense of mastery at wave 1 was strongly related to high mastery at wave 2. In analyses not shown but available from the authors, race was interacted with the three food insufficiency variables. For each of the outcomes examined, none of the race interactions were statistically significant. Based on our cross-sectional findings, we had hypothesized that being African American would reduce the risk of depression, a finding that speaks to the importance of longitudinal analysis. We also tested whether physical health might mediate the relationship between food insufficiency and mental health. We entered each measure of physical health separately into model 3 for the analyses predicting depression and mastery. In each case, physical health had no effect on the pattern of association between food insufficiency and the mental health outcomes.
DISCUSSION
Although the limitations of our measures and the constraints imposed by self-reported data must be considered in interpreting our results, the findings reported here suggest that household food insufficiency matters for the physical and mental health of these lowincome African American and white women. The finding that persistent or recurrent food insufficiency is a significant and independent predictor of self-rated health in this sample has potentially serious implications. Self-rated health is a widely used and well-validated predictor of subsequent mortality and morbidity: In their review of 27 prospective studies ofrepresentative community-based samples selected for their excellent research designs, Idler and Benyamini (1997) found that global self-rated health was an independent predictor of mortality while controlling for a broad array of health status indicators and correlates, and they concluded that self-ratings represent an "irreplaceable dimension of health status" (p. 34). Selfrated health has also been found to predict functional decline and chronic disease (Idler and Kasl 1995) . As noted, Rose and Oliveira (1997) found that household food insufficiency was significantly associated with decreases in nutrient intakes, and Tarasuk . Approximately half of those who experience a major depressive disorder recover within a year, but the illness becomes recurrent in 50 to 70 percent of those who experience one episode, and multiple episodes increase both risk of recurrence and severity (Wells et al. 1996) . We found that those women who became food insufficient between waves 1 and 2 were more likely to meet the diagnostic criteria for major depression at wave 2. If confirmed by further research, this suggests that preventing food insufficiency might lower the risk of major depression in this sample.
Our findings with respect to respondents' sense of mastery are also interesting, given the findings of previous research on this widelyused measure of psychological status. Both persistent or recurrent food insufficiency and food insufficiency only at wave 2 strongly predicted the extent to which women perceived a sense of control over their lives, even when we controlled for their sense of mastery at wave 1. Mastery captures beliefs about one's ability to control important outcomes in life. It is widely viewed as a fundamental characteristic of human beings that affects the ability of individuals to influence their environment (Rothbaum, Weisz, and Snyder 1982) . High levels of mastery and control have been inversely related to socioeconomic status (Mirowsky and Ross 1986) and positively related to physical and mental health (Rodin 1986 ). As noted above, it is possible that food insufficiency may affect mental health through a direct effect of nutritional deprivation on psychological functioning. However, as Gecas and Schwalbe (1983) have observed, efficacy and mastery may largely be a product of experiencing oneself as efficacious, and if there is not sufficient food in the household, a respondent may blame herself, a process that could also contribute to depression.
In summary, although severe malnutrition is rare in the United States, as Rose and Oliveira (1997) note, relative food deprivation clearly exists, and although we cannot infer causality given our observational study, our findings suggest that the association between household food insufficiency and physical and mental health has potentially serious implications. Importantly, our study suggests that lacking food even at a level that does not approach severe deprivation still has significant effects on physical and mental health. Our results also suggest that the effects of household food insufficiency on health and mental health may not be permanent if the food insufficiency is short-term. The physical and mental health outcomes of women who reported food insufficiency at wave 1 but not at wave 2 were not significantly different from those of women who never reported food insufficiency, once background characteristics and risk factors were controlled. As Gecas and Schwalbe (1983) point out, social-structural conditions can promote or constrain efficacious action. Our findings suggest that policies enabling women who head households that experience food insufficiency to obtain adequate food for their families in a timely manner might prevent or reverse the adverse effects of food insufficiency on their health and well-being.
Our findings also highlight the need for more research to better understand the relationship between household food insufficiency and the nutritional status of household members, as well as the immediate and long-term consequences of even mild to moderate nutri-tional deprivation on physical and mental health. As noted, although self-reported household food insufficiency does not imply severe malnutrition, it has been associated with lower serum concentrations of critical nutrients in adults, which elevates the risk of a number of major chronic conditions (Dixon et al. 2001 ). If household food insufficiency does in fact damage health through a direct effect of nutritional deficiency, it is encouraging to note that research suggests that policies to ensure adequate nutrition are likely to have an immediate impact in improving physical and mental functioning. One study found that nutritional supplementation over a two month period for men manifesting a mild to moderate vitamin deficiency led to improvements on several psychological factors including self-confidence, extraversion, concentration, and mood (Hesecker et al. 1992). Interestingly, a recent, comprehensive blueprint for reducing social inequalities in health, developed in response to a request from the British government, highlighted the importance of policies that seek to improve the nutritional status of vulnerable populations (Acheson 1998 ). This report calls for policies that seek to increase the availability, accessibility, and affordability of wholesome foods to disadvantaged populations.
Finally, consistent with other research, we found that social and environmental risk factors related to the relative social and economic positioning of the women in our sample were significant predictors of self-reported physical and mental health. These findings imply that there are multiple risk factors associated with the social context that are linked to elevated rates of disease in this population, and they indicate the need for multifactorial and comprehensive population level interventions to shift the structural conditions that produce pathogenic exposures (Krieger and Zierler 1996) . As Link and Phelan (1995) observe, ameliorative policies are unlikely to eliminate health disparities unless the fundamental causes of those disparities are addressed, and such policies are therefore necessary, but not sufficient.
NOTE
Survey researchers use various terms to
describe food scarcity and deprivation. Food insecurity" refers to the limited or uncertain availability of food, while "food insufficiency" refers to restricted household food stores or insufficient food intake (Scott and Wehler 1998). "Hunger" refers to insufficient food intake. Food insecurity differs conceptually from food insufficiency and hunger, which can be considered roughly equivalent (Rose 1999 
